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i e dismeter of 100 mm,
a oorosity of 70%; these

to C.5-1.5 kg/mm®.

emmﬁa‘fé@éééﬁﬁé"‘&éﬁ:fm'eém‘m‘ made of KHITHZ steel posder; with
o length of up to 0.5 m, & wall thickness of k-6 mm,

of the tubes was done in purified hydrogen at 1200-1290C 10T 2-..3 are, vitb ¢n
| 4ntarmediate holding pericd 62 L br at 600-800° for elimiravion of tbe
piasviciser. To gintered products hed sigmey equal to 5-10 kg/7=", sigma. ecual !

tubes were for cleaaing blast furnace gas. Sinteriug

Jator's mote; Two sigmey, in ortginal./ The pores wre

iy uniformly distributed over the whole length of the tube, while 1he outer lay‘s
v1s - | of the tuba have a bigher density than the middle leyers. Buch a jore dietrilution

. iuer:esce the efficiency of cleantag vwithout lowering tha pecetiebility of thu t
i
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SDITLE: Study oi‘ the acnlmg, reaistance of some nidvel ‘Fateriz.ls. Coczmm.ica—tmn 1.

’ SOURCE' Poroamcomya metallurgix&, nc. 3, 1965, 35-41

;TOPIC TAGS. A pawder xnetall 9’“4 e*ed metal, m.ukel, oxidabi 'rauiétance

ADSTRACT: Atlr or we.+er at mgh f;emp r’a’mrs am{ ;\ressu:e contains emmgh frea ,onfcen',
to forn scule on nickel materials. Sul table additives which can be nsed to prevens
ocidation and which also satiefy other requirements are carbon, zinc oxide, and telc
The nverag? product conteins g2h nickel and 8% additive and is mede it & tepperaiice

C or highc-r Specimens of such materinls of 15-=m diameter and 100-mm

to temperaturea of 500, 600, and 700C for 110 hours, and the
imig,h‘a ;ncr‘rase pez wniy of surface was3 measured. Detaile are g’;von onn the behoy . .7
= ~o£ rou difflerant maferials in contact with-air and with gteam. Tne¢ waight increiss
Him air emowibed té-en average of 40 ng per an® after 110 hours 1 Cthe
wolght increase goes up to i but remains almeot constant after 1000 hours.
areT, negative values were obtaimed for nickel-carbon materiale under the B8EC
, conditionte The relations batween tize, oXygen content, oxygen dis”
léargne?s and brittleness, tempera.ture a.n& time aof agglome"'atioﬁ are bri2fly
ard 4/2 .
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FEDORCHENKO, I.M.; SOLONIN, S.M.

Studying the eintering of a chromium powder. Porosh.met, 5
no,11126-31 N 165, (MIRA 18112)

1, Institut problem materialovedeniya AN UkrSSR, Submi tted
March 1, 1965.
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. Studying chrnges in the mechanical properties of packing material
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Studies in the field of friction materiasls, Report No.2,
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T POE.; KISEIEV, Yu,Ye,
Usirg ceramic metal filters for the purification of samples
of flue gas from open-hearth furnaces, Porosh. met. 5 no.l0:
100-106 O 165, (MIRA 18:11)

1., Institut problem materialovedeniya AN UkrSSR.
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-metal piston rings by means of induction heating R - 1
) ) . . e T . } . - S .

1| SOURCE: Poroshlfovayia. metallurgiya, no. 12, 1965, 79-82 -

| TOPIC TAGS: powder metal, anti

J: TITLR: Sintering of powdered:
i | induction furnace, pearlite
I .

I

friction mterial, piston ring, powder ﬁetal gintering,

ABSTRACT: The Institute of Materials Research AN UKSSR has developed a Fe-base
" .| antifriction material (1.351'_Ygraphite_,'_‘ 2% Cu, 4% 2nS) for the production of piston -

: rings for internal combustion engines. When sintered in an electric murfie furnace

il | at 1180°C for 2 hr, these powdered-metal rings are 1.5 times as strong|And elastic as

@ | rings of gray cast irom. To speed up the sintering process, the rings began to be ain- :

i tered in an L3-13 induction heating installation -kw) at a frequeacy of 300-450 cps|—

f {in an air atmosphere, on optimizing the graphite tent of the charge (1.5-1.75%) so | -

‘ /| a8 to assure obtaining s materisl with vear-resistant pearlitic strusture, It was ex-
i

|
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AUTHOR: Feadch.;a’kaf. 1. M.; rua/céva;’ N. A. s Pushkarev, V. V. o r/ﬁ
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ORG: Institute of Prob

« ;}?“ :
lems -in Metal Studies, UkrSSR, Xiev (Institut problem
terialovedeniye- 7 B B S

SSRY

i“ PLopY)

' SOURCE: - Piziko-khinicheskaya mekhanika materialov, v.'1, no. S, 1965, 567-579

TOPIC TAGS: antifriction material, cermet, iron alloy, metal ceramic material,
sulfide, metal physical property . L
ABSTRACT: The -authors- studied the properfles of several new cermets based on iron
and compared the properties with those of BK babbitt. The test compositions of :

' the materials were prepared from a.reduced ,iron'powder (PZhIMI GOST 9849-61) xith !
various additives by sintering in a hydrogén atmosphere at temgfiratures from | o
1050 to 1200C. The main conclusion is that the introduction ‘sulfides into
iron-base metal-ceramic materials is an effective means of improving their

\ antifriction properties, The introduction of zinc sulfides makes it possibie o -

! "reduce the friction|toefficient of iron-base cermet antifrictigu uatggig_].it’é’ ,-'7 _
; 0.006 and to increase the setting pressure limit to 100 dan/cm®, Orig. arte has:
iCord 1/2

7
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i TITLE: Investigation of the prcperties,ofva,,nickel-graphité?antLftictaion-~a110y~,~ AN

“v ABSTRACT: The authors  have conducted a study e
1 and of certain properties of a graphite-nickel” ompogition, because data on

" ACC NR:  AP5028374

 AUTHOR: _Fedorchenko, I, M.s Bulanov, V, Ya, 3 -Makshantsev, G, - F, -

::.‘,,SOURCE;, Fi_z!i‘.kp;khimicheakaya mekhanika materialov, v. 1, no. 5, 1965, 571-576

! .0.03% Cu; 0.04% Fe; 0,01% Si 0.10% 0; and 0,01% C), E

)y 2o mena /o e o o) o o e e
EWP(x) /EHE(b) /EVP(1) *° Tip(e) %733%%3%%%%%’?’? 0

76,

T i o = B

- materialovedeniya AN UKrSSR 3 Orenburg Branch, Kuybyshev Polytechnic Institute
(Orenburgskiy mm_ Kuybyshevakogo politekhnicheskogo instituta)

ORG:  Institute of Problems of Metal Studies, AN UkrSSR. Kiev (Institut problen B - -

.TOPIC TAGS:‘ _nntifriction.all;:y,_'metal property, nickel alloy, graphite, alloy -
composition, compressive strength, metal oxidation, durability BT

the technology of the -preparation - -

ity

methods of preparation and on the prope‘gties of suct\metal-graphjite coupositions //
are extremely limited in scope. An NP Miickel gowder\ 99.41% Ni; 0,18% Co; »

»
M : L.

UI-1 graphite powder, and a =~ [N
calcium-silicon ,cpErposition (28.7% Ca; 59,1% Si, and iron and other mixtures) :

| \were used in thels mples, It is found that the introduction of calcium=gilicon \\

i “with pores filled with graphite without sweating out of the metal. One of the .
‘ 1/2 , o
Cdfd I

into a nickel-graphite charge makes it possible to obtain a nickel frameworke-die

A,
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\
nickel-graphite compositionécested has a compressive atrength 1.5 to 2 times -
greater than that of AG1500,' “and can withstand a specific pressure during the
friction process up to 10 dan/cm operating at temperatures of 20 fo 300C, The
compositions examined are oxidation resistant at temperatures of 0 to 300C, Two o
of the alloys tested can operate for 10 hr with insignificant weax\ at loads up to ! -

i e ....,._,_} NI
|
i

o L130M8-86 , . Ll
-»[Accmz- 'AP5028374 T T (’ - (_/

E

|

i

{

]

i

10 dan/cm? and 300C. Typg AGL500 alloys, impregnated with variocus resins, lead, . :
or babbit, can operate athhigh loads, but fail when subjected to heating to 220C o
in oxygen. The friction coefficient of the composition examined at loads of ; ”
7.5 to 30 dan/cm? and 300C varies between 0,814 and 0. 150, dropping with increas- '
ing graphite content, Orig, art. has. 2 figures and 3 t:ables.,
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©_1102ki-66  THP(e)/EWT(m)/EWP(w)/EHA(d)/T/BHP(t) /B (=) /SUP(b). . 13 IDfM/IG/ ]
- ACC NR: AP6002114 WH SOURCE CODE: UR/0369/65/001/006/0670/0674 7{ .
79

* AUTHOR:_Fedorchenko, I. M. ; [Draygor, D.A.| (deceased); Mamykin, E.T, 7

. ORG: Institute of Materials Science Problems, AN UkrSSR, Kiev (Institut problem
" materialovedeniya AN Ukr SSR) - ’

5 TITLE: Weari {ln of iron-base cermet materials , £
o - - - - 17 Gi.\ "
¢ . . . W
, SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 1, no. 6, 1965, 670-674

* TOPIC TAGS: iron, aluminum, zinc sulfide, oleic acid, antifriction material, lubricant
| additive, cermet wear material, boron compound : s

- ABSTRACT: The effect of iron and aluminum organosols, boron nitride, zinc sulfide,
" and oleic acid as active additives™o lubyjcants on the initial period of operation of friction
couples was studied on samples of 2FP'{ron-base antifriction material (containing 4% ,
:~ZnS and 1. 5% graphite). The samples had a ferrite-pearlite structure, The additives =~ =
. were found to Improve the operation of the friction couple considerably during the wearing-
© in period. They make it possible to carry out the wearing in of the couple at high
- initial specific pressures, and if the lubrication system is reliable, they protect the
X rubbing/ surfaces from gripping. A change in the content of additive in the lubricant
.. Card1/2 . S : .
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ACC NR: AP6002114 : o ' : SRR
" "substantially alters the qualitative characteristics of the process, Thus, the additive . ... 'FES
content which deoreases the wear of an antifriction bushing\most effectively and the i
| minimum friction coefficient'are observed at a content which gives the longest wearing-in ‘B
{ period, ' A composite additive (zinc sulfide + oleic acid) has been obtained which improves ‘TR
| the performance of a friction. couple during the initial period. Orig. art. has: 1 figure ' f ! o
: and 1 table. . . : '
| SUB CODE: 11 / SUBM DATE: 21Nové4. .
S e e e e - B -
. |
-

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9"



| mop1c: TAGS“"éolid Lubrd éant y rﬂction coefﬂcient fFiction”

"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9

L _10645=66 EWT(d)/EWP(e)/ENP(W)/EWT(m)/ETC/ENG(m)/ENP(vl/I/EHF(t) EWF(k E P h NE(b

TACC NR  AP6002116 EWP(I) XJP{c) — ‘SCURCE COLE: un/o369/6'ﬁf;1/n%6) 1 /E (
, Jo/ww,qz#;/DJ/Ar/ﬂH g : 49

AUTHOR: Eedorchenko. I. M., Pugina, L. I.;Ponomarenko, N. Ye. o ‘ 7@

~—

'ORG. Institute of Materials Research AN UKISS R, Kiev (Incbitut problem mterial-

Yy ,
i . ’ 4
TITLE: Antifriction pmjertiea of materials actiup as dry lubric nte

ovedeniya, AN kaSSR)

souncE- Fiziko-khimicheakwa mekhanika materialov, v. 1, no. 6, 1.965, 683-687

ABSTRACI‘ The: antifrict properties of powder lubricants have been studied in butt f
surface sliding frictionlit high] velocitdes. The following mater:l als were tested:
graphite, mica, talcum, boron'aitride} |molybdenum. disulfide, zinc and copper sul- -
fides, and mixtures of certain sulfides with 30, 50, and 807 graphite. The experiments
vere conducted on MIT-1 equipment yhich makes it poasible to attaln butt sliding
“velocities (v) of up £o 50 m/sec Ji hin a wide range of loads (P). It was shown that
for v = 10 m/sec and P = 0.68 d/cm?, ZnS, talcum, BH and mica layers undergo rapid
destruction. Graphite and CuS form deposits up to 1 p thick on the counterbody, but
MoS,. forms abrasive grooves. In comparative tests conducted with machine oil-lubri-
cated powder specimens, v could be increased to bl m/sec and P to 2--3.5 d/sec. The
friction coefficient dropped with an increase of v and P. The vear and the friction
coefficient of such dry lubricants -as graphite or Mosz dropped v11h a decrease ia
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grain size. Addition of graphite lowered the wear and the friction coefficient of 1

P ,
; * sulfides and improved their effectiveness at I?igh sliding velocities. At friction ‘I
Pl velocities of up to 35 m/sec, MoS,, graphites’an mixtures of graphite with MoSz, , ‘
E 7nC or CuS cen be used as comporents of cermets/Sintended for service in dry friction - | -
i or with limited lubrication. Orig. art. has: fig. and 2 tables. B (80} ’ .
f 8 | suB (oDE: 11/ SUBM DATE: 150ct6h/ ' ORIG REF:
T |

004/ OTH REF: ou[némi PRESS: ,
o 7440k
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TACC NR: AP6003323 (N)  SOURCE CODE: UR/0365/66/002/001/0075/0079 54 |

AUTHOR: Miroshnikov, Ve Nej Fedorchenko, I, M,
v R

ORG: Institute for Problems of Material Science, AN UkrSSR (Institut problm materia-
lovedeniya AN UkrS3KH)

TITLE: C ~dation of some bronzes and ferrosilicon in steam ‘
9 v 4
SOURCE: ?-ashch’.{ﬂ ‘etlm'.’ Ve <y DO, 1' 1%6' 75"79 ’

TOPIC T:CS: metal oxidation, oxidation kinetics, steam turbine, bronze, silicon
compound

ABSTRACT: Turbine parts designed to work in steam at high temperatures should possess
good corro.sion resistance, high mechanical strength, and sufficiently long working
1ife (20,000 = 30,000 bours), Pure copper'practically doee not oxidize in steam, but
jts mechanical strength is too low for turbine partse An investigaticn was made of

a number of bronzes, containing no tin, and of FeSi by observing the kinetics of
oxidatior from the increase in welight of the samples subject the acticn of steam
for up te 100 hr at 560C, Samples of the bronze AZhMtalO=3=1,5 and FoSi had a high -
initia: oxidation rate, which decreased to a very amall rate after 12-14 hre The large
increase in weight suggested that neither should be uged for work in high~tiemperature
steam. “ne samples of the bronzes AZhN10-im4, AMts9-2, and B2, as well as copper, had | __

i W "¢

Cord /2 ' UDC: 620,193.52
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’ 2
.a low oxidatione The inorease in weight of copper was only 0,035 mg/cm®s The curves
| depicting the increase in weight a”t 560C as a function of time (21 and 100 hr) showed
that the resistance to oxidation ia the alloys %nvastigated decreased in theo following '
sequence: bronzes AMts9-2, B2)’ KMt.sB-l\;(. AZh9=4,\'and alloy FeSi.zThe maximum increase
in welght of the bronzes AMts9-2 and B2 was U.13 and 0.2l mg/cm®, respectivelys A
stable, strong, and dense oxidation film was formed on these bronzes. It was concluded
that bronzes AMts9-2, B2, KMts3-1, and AZh9~4 have the highest resistance to oxidation
among all the materials investigated. The FeSi and bronze AZhMtslO=3~1,5 have oxidatior
rates one order higher and are considered inapplicable for work in steam at elsvated
temperaturas. Orige arte hass 4 fig., 3 formulas, and 4 tables.

SUB GODE: //,70 / SUEM DATE: 10May6s/ OTH REFs 006/ ORIG REF: 006/
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AUTHOR: Fedorchenko, I. M.; Kostornov, A. G. _ FEr 6{_;? :

ORG: Institute for Problems in the Science of Materials, AN UkrSSR (Inst:itut
. problem materialovedeniya AN USSR) .

TITLE: 'Investigation of the properties of materials obtained by extrusion and .
sintering of plasticized powder mixtures ' | :

SOURCE: Poroshkovays metallurgiya, no. 5, 1966, 2k-28 -

TOPIC TAGS: porosity, copper, tensile strength, powder metal sintering, “=
metal extrusion, nickel, copper, carbon, plasticizer .

ABSTRACT: The results of an investigation are presented for sintering pgrous samples| ¥
obtained by extrusion of carbgnyl pickeldend electrolyu&im: ders(tin a mixturej
with sn organic plasticizer.\sData are given on the shrinkage, tensgle strength, and | .
porosity of samples for comparison with the theoretical and experimental results I
obtained on highly porous compacts and loose povder samples. Orig. art. has: 5 fig-| -
ures and 1 table. [Based on suthor's abstract.] . ~ (aM]

SUB CODE: 11/ SUBM DATE: 15Dec65/ ORIG REF: 011/ OTH REF: 001
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SOURCE: Poroahlcovaya metallurgiya, no. 11, 1965,i 26-31

Se— o NN e

i 6009672 (N) SOURCE CODE: UR/0226/65/000/011/0026/0031
AUTHOR: Fedorchenko, I, M. ; Solonin, 8, M, ;} ‘
"“*m;..,m S Sy, o e 5 : )

: : Prchlem .
ORG: Institute for the Study of Materials, AN UkrSSR (Institut"ma.terla.lovedeniya AN UkrS8SR)

TITLE; Study of the sinterability of chromlmnt;]:owder

TOPIC TAGS: powder metal sintering, chromium, porous metal, porosity, brittleness

QB'STRACT: The article deals with an investigation of the possibility of fabricating highly
porous Cr products (in particular, for use in fiiters) at lower sintering temperatures. The Cr'
powder used was produced by the technology described by B, A. Borok et al, (Polucheniye 1
primeneniye poroshka khroma dlya izgotovieniya metallokeramicheskikh izdeliy, TsITEIN, .
5, 1961). Its chemical composition: 99, 5% Cr, 0, 05% C, 0.05% Ny, 0.2% Fe, 0.03% Si. Th ) ‘
particles were at most ~8 u in size, and their shape was dendxitic, This type of powder 18 |
relatively nonporous, and poorly pressed and sintered unless a binder is used. The addition 0{ H
4 wt. % paraffin as a binder assured the production of satisfactory briquets with the porosity \

of 50~55%. Sample briquets with and without the addition of paraffin and with various porosities
were sintered at 1373, 1423 and 1473°K for 0.25, 0.5, 1and 2 hr, in hydrogen with a dew point j

o cara -

Card l/ 2
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§ | ACC NR - Ap602907 4 SOURCE CODE: UR/0413/66/000/014/0081/0081

% Py f

!J | INVENTOR: Miroshnikov, V. N.; Fedorchenko, 1. M. Y4

:‘ T ey e e S SR

ORG: none i /

? * ' {< v \b }

TITLE: Mectal-ceramic sealing material on a gngEyLase. Class 40, No, 183943 |
{announced by institute of Problems in Science of Materials, AN U}SE‘S_?‘_}}__(Institut 1
problem materiafovedeniya AN USSR)]

SOURCE: Izobret prom obraz tov zn, ho. 14, 1966, 81
TOPIC TAGS: packing material, metal ceramic, sealing material

ABSTRACT: An Author Certificate has been issued for a copper-base metal-
ceramic sealing material‘scontaining aluminum and g;'_g_p_b_i_‘c_e_._g."[‘o increase the
corrosion resistance and mechanical strength at high temperatures, the material |
contains (wt %): 1—13 aluminum, 0. 5—5.5 iron, 0.5-—9, 5 graphite, and remainder--
copper. [Translation] [NT] o

B

SUB CODE: 11/ SUBM DATE: 13Mar65/
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AUTHOR: Tykhonovych, V. 1. --Tikhonovich, V. 1.} Markovs'kyy, Ye. A, -- ‘E
Markovskiy, Ye. A.; Fedorchenko, 1. M. (Academician AN UkrRSR)
T

_Wﬂaﬁ:,,wim/fwzﬂzhm?ﬂm..,, () BB e
¢ NG Ap6030733 (4] SOURCE GODE: UR/0021/66/000/008/1015/1017

ORG: Institute of Foundry Proolems, AN URSR (Instytut problem lyttya AN URSR)

4
TITLE: Hysteresis of antifriction propertieé\ of materials under conditions of
boundary fricticn in heating and cooling

SOURCE: AN UkrRSR. Dopovidi, no. 8, 1966, 1015-1017
TOPIC TAGS: hysteresis, antifriction property, boundary friction 4

ABSTRACT: The author shows that external heating followed by subse;iment [

cooling produces hysteresis in the antifriction properties of materials'in_friction.
This is explained by the fact that for a period of time the contacting surfaces retaini
the physicomechanical properties which are true for higher temperatures. This i8}—
due to phase transforma tions ir the structure of the metal at the surface of contact,
'he5rticle was presented by Atademician I, M. Fedorchenko of the AN UKrRSR. !
Orig. art., has: 2 ficures, [Based on authors' abstract] (SP] .
SUB CODE: 1°' SUBM DATE: 26Nov65/ ORIG REF: 003/ :

"/ﬂ_é;rd /1 Bauring Maberiald &

AP :
PROVED FOR RELEASE: 03/20/2001  CIA-RDP86-00513R000412610008-9"



APPRO\"IE!)_I‘:QRVREI.:EI‘\SI-E: 03/20/2001 | CIA-RDP86-00513R000412610008-9

T Temdiagd

|
:

PN

?if_f?‘FS NR:'TAP6034196 "~ SOURCE CODE: 2/0369/66/002/605/0552/0555
- ,AUfHOR: Fedo;chenko. 1. M.; Filatova, N. A.} Klimenko, A. V.;‘Afanas'yev, V. Fej
PQIUShkO . A. P * ’

| ORG: Imstitute of the Science of Materials,; AN UkrSSR, Kiev (Inetitut problem
| materialovedeniya AN UkrSSR)

| TITLE: Antifriccion properties of iron based powder metallurgy prnducts in dry
. friction

SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, no. 5, 1366, 552=555

";;EIQ:TAGS: dry frictiom, antifriction material, powderx metallurgy pradmet, iron
bage alloy, iron powder, friction coefficient
| “ABSTRACT: A study has been made of the antifriction properties ol iron based powder
metallurgy products in dry friction. The antifriction materials w:re prepared from

PZhiML reduced iron powder with such additives as PM2 reduced copp:r powder zinc
| gulfide powder and/or KLS graphite powder (GOST's 5279-62, 4960-4., 3657-54, and
1-5279-61, respectively). The other member of the friction couple - & a steel roller
(steels 45 or 40X, or 1X18N9T nitrided steel). The experiments .:re conducted on R
the MI-1M friction machine at a constant speed of 0.9 m/sec. Add ion of copper
powder or zinc sulfide to .the iron-graphite-base increased the | :ad at the omset of
seizure from 5 to 50—060 kg/cmz. stabilized the friction process, md lowered the
friction coefficient by 500—600%7. Study of the friction gurface sth a UV micro-

L cs:%peﬁtz\owed that the increase of wear resistance and the loweriny of the friction
£

By
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coefficient on addition of ZnS 1s due to the formation of a prote: ive sulfide film,
However, an increase of ZnS content over 10X adversely affected th. mechanical
properties of the powder metallurgy products. An iron-based mate 'al with added
1.5% graphite, 2% copper and 8 to 10X zinc sulfide is recommended “or ‘operations in
dry friction with 45 steel. Orig. art. has: 6 figures and 1 tab: -.

SUB CODE: 11/ SUBM DATE: 31Mar65/ ORIG REF: 004/ OTH REF: (.4/
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TACCTNR A pG036806 /Y] SOURCE CODE: UR/0226766/000/011/003570038

+ AUTHOR: Fedorchenko, I. M, ; Denisenko, E, T,.; Krautman, V, R,

" ORG: Institute for Problems in Science of Materials AN UkrSSR (Institut problem
~ materialovedeniya AN Ukr3SR); Leningrad Coke and Gas Plant (Leningradskiy
¢ kaksogazovyy zavod)

{ TITLE: Comparative investigations of properties of nickel-graphite-material
i from powders of electrolytic and carbonyl nickel

! SOURCE: Poroshkovaya metallurgiya, no, 11, 1966, 35-38

TOPIC TAGS: nickel graphite material, metal powder, electrolytic nickel,
nickel powder '

' ABSTRACT: The replacement of electrolytic nickel powder by a carbonyl leads
to an improvement of the strength properties and chemical stability of nickel-
graphite materials. The degree of dispersion and the graphite-ash content do not
appreciably affect the strength properties. Orig. art. has: 4 figures and 3 tables,
[Based‘on authors' abstract] [NT]
SUB CODE: 11/SUBM DATE: 18Feb66/ORIG REF: 002/
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SAMSONOV, G.V., otv, red.; GRIGOR'YEVA, V.V., kand. tekhn. nauk,
red.; YEREMFNKO, V.N., red.; NAZARCHUK, T.N., kand. khim,
nauk, red.; akademik, red.; FRANTSEVICH,
1.N., akademik, red.; YAROTSKIY, V.D., red.; GILELAKH, v.I.,
red.

[High-temperature inorganic compounds] Vysokotemperaturnye
neorganicheskie soedineniia. Kiev, Naukova dumka, 1965.
471 p. (MIRA 18:12)

1, Akademiia nauk URSR, Kiev. Instytut problem materialoznavsiva.
2. Chlen-korrespondent AN Ukr.SSR (for Yeremenko, Samsonov).

3, Akademiya nauk Ukr.SSR (for Fedorchenko, Frantsevich).
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mlm. “OA..; mcmg' “I-v.
Three-way mercury manometer with a recording lever., FYiziol,

shur. 45 no.8:1032-1033 Ag '59. (MIBA 12:11)
1. Prom the department of physiology, Dagestan Medical Institute,
Makhatchknla.

(MANOMEBTRY, aquipment & supplies)
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FEDORCHENKO, N.G., aspirant
Effectiveness of somes anthelmintics against paramphistomiasis
in cattle. Veterinariia 42 no.9:56-57 S '65.
(MIRA 18:11)

1, Vsesoyuznyy institut gel'mintologii imeni akademika
Skl'y&binao

AT
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FEDORCHENKO, P. M. -~ "Rare Forms of the Clinical Course of Tuberculosis

of the Kidneys. Kiev Order of Labor Red Bamer Medical Inst imeni :
Academician A, A. Bogomolets. Kiev, 1955. (Dissertation for the Degree p
of Candidate of Medical Sciences)

SO: Xnizhnava letopis', No. 4, Moscow, 1956
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¥YEDORCHENKO, P.M., kand,med,nauk

Problem of a vesicovaginal fistula of tuberculous origin, Ped,, akush,
1 gin, 19 no.6:62-63 '57, (MIRA 13:1)

1, Urologicheskaya klinika (zav, - dots. O.V. Proskura) Kiyevskogo
gosudarstvennogo instituta usovershenstvovaniya vrachey (dir. - dots,

V.P. Bratus ! )o

|
‘
!
.
1

|

1
d
'

(F1STULA) ('TUBRERCULOSIS)
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FEDORCH-NKQ, P.M,, kand. med. nauk, (Kiyev, ul. Kominterna, d. 8, kv, 3)

Problem of differential diagnosis hetwéen trmors and some forms of
tuberculosis of the kidney. Nov, khir, arkh, 5:45-48 S-0 '58, (MIRA 12:11)

1, Kafedra urologii (sav. - dots. 0.V, Proskura) Kiyevskogn instituta

usovershenastvovaniya vrachey,
(KIDN3YS--DISRASES) (HEMATURIA)

RS S o SRR, T
_ERP EEFIUN ML EI PR Ry | AR B
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 FEDORCHENKO, P.H., kand.med.nauk (Kiyev, ul.Kominterna, d.8, kv.3)

Clinical manifestation of kidney tuberculosis during treatment
with streptomycin, para~aminosalicylic acid, and phthivazid.
Nov.khir.arkh, no.3:49-52 My-Je '59. (MXBA 12:10)

1. Enfedra urologii (sav. dotsent 0.V.Proskura) Kiyevskogo
inatituta usovershenstvovaniya vrachey.
( KIDNEYS-~TUBEHCULOSIS) ( STREPTOMYCIN)

(BALICYLIC ACID) (ISONICOTINIC ACID)

) e

rd
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FEDORCHKNKO, P.M., kand.ned.nauk
- "M’ k
Difficultiss in the differential dlagnosis of tuberculosis
and of acute inflammatory diseases of the kidneys, Vrach.
delo no.3:305 Mr '59. (MIBA 12:6)

1. Kafedra urologii (zav, - dots.0.V.Proskura) Kiyevakogo
instituta usovershenstvovaniya vrachsy.
(KIDNRYS--DISEASES) (KIDNEYS--TUBERCULOSIS)

N T X

") I IS DA LR CEN NOR M) - : kX ‘I‘A’_”"‘_“—"—r‘—'——r“t—r
§ 0 beniib e A AT T U Sk i BePohaes § TN
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FEDORCHENKO, P.M,, lmnd.mod.nauk
e mww‘“"m
Case of prostatic sarcoma i1 a S-ycar-old child., Urologiia 24 no.3:
58-59 My-Je 159, (MIRA 12:12)

1, Iz kafedry urologii (zav, - dots. 0.V. Prockura) Kiyevskogo insti-
tuta usovershenstvovaniya vrachey.
(PROSTATR, ueoplasms,
sarcoma in child (Rus))
(SARCOMA, in inf, & chilad,
prostate (Bus))
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FEQHOCHENKO, P.M., kand.med, nauk

AR e E e I B T

CTinical course and treatment of renal tuberculoeis with calcification
of caseous foci, Urologiia 24 no.l4s66-67 Jl-Ag '59, (MIRA 12:12)

1, Iz kafaedry urologii (zav. - dots, 0.V. Proskura) Kiyevskogo institu-
ta usovershenstvovaniya vrachey.

(TUBERCULOSIS, RENAL)
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I FEDGRCHENKO, P.M., kand.med.nank '
Concentration of phthivazid in blood, urine and renal tigsue in

renal tuberculosis [with summary in French]. Probl.fub. 37 no.l:
104-106 's59. (MIRA 12:2)

1. Ix kafedry urologil (szav. - dotg. 0.V. Progkura) Xiyevskogo insti-
tuta usovershenstvovaniya vrachey (dir. - dots. V.D. Bratus'gg
(TUBERGULOSIS, HENAL, ther.
isoniazid, distridution in kidneys, dlood &
urine (Rus))
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FEDORGHENKO, P.M., kand.med.nauk ' R
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i

Closed renal trauma in children, Nov. khir. arkh. no.5:95-%6 S-0
160, . ‘ (MIA 14:12)
1. Kafedra urologii (zav., - dotsent 0,V,Proskura) Kiyevskogo instituta

| usovershenstvovaniya wrachey,
o ; (KIDNE!S--WOUNIB AND INJdRIm) (CHILDREN~~DISEASES)
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FEDORCHENKO, P, M., dotsent

e

':Influence of thermal physiotherapeutic procegu;eaggn }hualzmpura-
ture of the urinary bladder. Vrach, delo no.0:94~ e .
a (MIRA 15:7)

1. Kafedra urologii (zav, - prof. 0. V. Proskura) Kiyevskogo
instituta usovershenstvovaniya vrachey.

(THERAPEUTICS, PHYSIOLOGICAL) (BLADDER—DISEASES)
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GOLOVA, O.P.; EPSHTEIN, Ya.V,.j SERGEYEVA, V.N.; KALNIN'SH, £.I, [Kelnins, A,];
ODINTSOV, P.N.; MAKSIMENKO, N.8,; PANASYUX, V.G.; Prindus)d
uchastiyes MERLIS, N.M.3 DURININA, L.I.; BISENIYETSE, S.K.[Biseniece, S.];
GUNDARS , A,Yu,; FEDORCHENKO, R.J.; MINAKOVA, V.I.

New method for the compi.h chemical processing of plant tlssues..
Gidroliz, i lesokhim. prome 14 no.7:4=5 'ore \ihw 24344)

4 .
1. Institutsivysokomol yikh soyedineniy AN SSSR (for Golova,
Epshteyn, Merlis, Durinina). 2. Institut lesokhozyayuivennykh
problem i khimii drevesiny AN latviyskoy SSR: (for Sergeyeva,
Kalnin'sh, Odintsov, Bisenietse, Cundars), 3. Krasnodarskiy
gidroliznyy zavod (for Maksimenko, Fedorchenko, Minakova),
4. Dnepropetrovskiy sel'skokhozyaystvennyy institut (for
P anaﬂyu-k)o

(Plant cells and tisgues)
Botanical chemistry)
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Reinforced conorqto ties on the track, Put' { put, khos, no,7:26-_
28 71 '57, ' (M1BA 10:8)

(Bailroads-—~Ties, Concreta)
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Laying of continuous welded rails, Put! put.khos. no,10:
b-5 0 159, (MIBA 13:2)

1. Glavnyy inshener slughby puti, sdaniy 1 sooruzsheniy
Yugo-Zapadnoy dorogi, g.Kiyev.
(Railroads~-Tracklaying)
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FEDORCHE]XO, R,Ya,

Continuous track anf relnforced concrete ties on Czachosluvakian
railroads, Zhel.dqr.tranlp. 42 no.2:82-86 P 160.

(MIBA 13:5)

1. Glavnyy inshener slushby puti, zdaniy 4 sooruzheniy Yugo-
Zapadnoy dorogl.
(Csechoslovakia--Railroads--Track)
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Operational testing of railrcad tracks with rail support made

from reinforced conorete blocks. Biul,tekh.~ekon.inform,Nauch.

tekh.sov.Min,puteighoob, no,2:40-55 '60. (MIRX 1515)
(Railroada-—Trackl_ (Precust conorete construction)
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USHR, Ye.B.j FEDORCHENKO, S.N, -

Invariants of linear electromagnetic circuits relative to signal
shape and dynamic circuit parameters. Radiotekh. i elektron. 9
ne,10:1882-1884 0 '64.

(MIRA 17:11)
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AUTHORS: .~ ‘Svanaom, A.N. and Fgdorchenlo-Tikhiy, G.D.

V?TITLE: o o Ar;mlitu'de-'pﬁlsémoduiation with variable cyele lee _
T e . : hynoz=i .
' SourGh: - Akademiya nauk Ukrayins'lkoyi RSR. Instytut mashynoz=:- . -

SOURGE:: —navstva?i avtomatyky. L'viv. Voprosy peredachi in-

formatsii. mo. 1, 1962, 94-104

Hppmep L Phi g paper-describes .,thc:theorct:.cal,packgre%}}d_ fgiih S
" an experimental version of a wulti-channel communicatlgnnsgoo.;men- o
variable frequency of cOmuta'gion.' Thesge ;ysf:_etps are a‘lzﬁe fji‘ '-quet'lcij,;,;;_,,_“
L ey e ik sk of Ehe chamnels dopends on the L
 of sampling of information in eac ann tep c;"zputer e e, |
. paramcters of ,the_"s:.gnalsﬁra’r}smtt‘;cd along %A n:alf- mputer Cevos
" controls the frequency of commutation for the channe a.;d. s e R
" iz based on the first or second derivative of the s:.g'nc 2 9 I;;mtem.’-
on the noige contents of the input signal. ~An experimental sys e
g: g.escribed and oscillogramg of its performance are givzg; oitp :;2’,;4,,;, L
- Found that the pulse repetition frequency at the commutatos put
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B CooCRCHETEC, T, . Cand, Geograph el

Dissertation: PSkstchos on Develonment of Concepts on the Relief of the Europenn USSR
in Relation to the Kistory of Russian Geograghical 3cicnce(Till the Eni of XIX Century)®
Moscow Oblast Podagogical Inst. 27 Dec. 1947,

S0: Vechernyava ‘loskva, Dec, 47 (Project #1773G)
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SHUBIH, V.F., professor,; nndxmnxo. T.P,, kandidat goograf ioheskikh
nauk,

Arshan'~Zel'men'. Prirods 44 n0,1:195-98 Ja '55, (MIRA 8:2)

l. Stalingradskiy sel'skokhosyaystvennyy iastitut,
(Arshan'-Zel'men' Reservoir)
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FEDORCHENKD, T.P. _.

Determining natural houndaries in dividing Odensa Province infio
physicogeographical regions. Nauch,.dokl,vys.shkoly; geo:}.-mmld
no.4:53-58 158, (MIRA 1236)

1, Odessiiy universitet, geologo-geograficheskly fakul'tet, knfedra
fizicheskoy geografii,

4
<Odassa Province~-~Physical geography)
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AUTHOR: Fedorchenko, T.P., Dotsent 3-58-5-29/35

‘. TITLEs On a Uniform Syetem of a Physical—ceographical Division Into
Districts (0 yedinoy sisteme fiziko-geograficheslkogo rayoni-
rovaniya)

PERIODICAL: Veatnik Vysshey Shkoly, 1958, Nr 5, page 84 (USSR)

ABSTRACT: The author claims that notwithstanding the oxtensive literature .
on the question, there is as yet no uniform system for the ’
physical-geographical division of the USSR into districts.
Training aids on the USSR physical geography recommended to the
universities and pedagogical institutes, as well as the higher
school programs are by far not uniform and are sometimes ocon-
gradictory. It is time to develope a uniform system as this
will further the instruction in physical geography and will
be of great practical significance. He refers Lo confersnces
convened in 1956 and 1957 by the Moscow and Kiyev universities
where a taxonomic system of physical geographical unite was
adopted and several other decisions taken. The regular con-
ference in February 1958 (at the loscow Oniversity) summed up
the results of the first stage of scientific-research work in

Card 1/2 this field.
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3-58-5-29/35
i On a Uniform System of a Physical-Geographical Division Inte Districts

ASSOCIATION: Odesskiy gosudarstvennyy universitet imeni{ I.I. Mechnikova
(Odessa State University imeni I1.I. Mechnikov)

AVAILABLE: Library of Congress
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Gully control, Priroda 50 mof5i53-54 My 16l (MIRA 14:5)

1. Odesskiy goaudai‘atvonnyy universitet,
(0dessa Province-—Erosion)
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FEDORCHENKC, V. A . '

nSome Features of Threating Zirconium and its Alloys by Pressure s and the
Effect of Various Conditions of Annealing on the Mechanical Properties of
Zircondum®, by I. D. Nikitin and V. A, Fedorchenko

Report presented at 2nd UN Atoms-for-Peace Conference, Geneva, 9-13 Sept 1958
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Al61/A02)
AUTHORS 3 Perlin, I.L.; Fedorchenko, V.A.
~ . j v
TITLE: On the Press Forging Technolog}‘for Uranium dand Uranium Alloys

: o2
PERIODICAL: Kuznechno-shtampovochnoye proizvodstvo, 19604 No. 9, pp. 12 - 18

TEXT: The article presents a review of information on the technology of l/
forging uranium. The information sources are American (A.I.M.E. ), or in English
language, including manuals; proceedings of two international conferences in

Geneva (1955 and 1958). The two Soviet sources referred to (Refs. 5 and’ %S) are
only mentioned. The first,deals with pecularities of pressing beryllium}izireo-
niumMuranium and thoriumﬂand the latter with work safety. All 1llustrations

are from forelgn sources. There are 11 figures and 15 references: 9 English

and 6 Soviet.
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18,500/ 78321

e 30v/89-8-2-6/32

AUTHORS: perlin, I. L., Nikitin, I. D.,fff@&uxﬂnﬂﬂ“b_lL_JuJ.
Nikulin, A. D., Reshetnikov, N. G

TITLE: Some Force and Deformation Characteristics of Working

Uranium by Forces of Pressure
PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 3, pp 219-227 (USSR)

ABSTRACT: The cholce of optimum thermomechanical conditions for
working of uranium 1s complicated due to possibilities
of allotropic transitions resulting in modificetions

having different plasticity and strength. Due to 1its
high resistance - to deformation and small heat capacity,
uranium is often heated considerably during exhtrusion
and rolling and changes from a int8 phase. Deform-
ing samples from 90 to 60 mm at 420 C by means of one
stroke of a friction press, the temperature of the
metal rises from 90 to 1000 C. Strong oxidation also
influences the temperature change in the metal during

Card 1/17 working. To enable the determination of conditlions
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Some Force and Deformation Characteristics 78321
of Working Uranium by Forces of Pressure sov/89-8-3-6/32

card 2/17

for working of uranium by forces of pressure, the
authors investigated the rolling, pressing, drawing,
and die forging of uranium. Figure 1 shows the
influence of the temperature on the maximum permissible
reduction per pass of 15-mm-wide cast uranium samples.
Uranium is exceptionally sensitive to nonuniform dis-
tributions of deformations during rolling. For
example, fine uranium strips (0.05-0.20 mm) may be
obtained without fracture;reduction per pass 80-85%.
The augmented plasticity is explained as due to
negligible nonuniformities in the distribution of
deformation in the rolled strip. However, when roll-
ing cold thin plates with variable rolling direction,
the resulting nonuniformities in deformations cause
fracture of the metal. Figure 2 shows the results

of investigations of the variation with temperature
of the mean specific pressure pcp of the metal on

the rollers. .The temperagure increase in the metal
during rolling at t = 630" C causes a transition into

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9"
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" Some Force and Deformatlion Characteristics 78321
..of Working Uranium by Forces of Presgure 50V/39-8-3-6/32
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Fig. 1. 1Influence of temperature on rollabillty of’
uranium: (x) no fracture of Bamples was observed.
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Some Force and Deformation Characteristics 78321
of ‘Working Uranium by Forces of Pressupe Sov/83-8-3-6/32

the é}'phase which shows up as staggerad oscillograms.
The &authors also investigated the mean speciflc pressure
as function of the reduction at various temperatures and
also as function of the Initial state of uranium samples.
They compared the results with the analytic equation of
A. I. Tselikov (Prokatnye stany (Rolling Mills) M,,

Metallurgizdat, 1947) and found a satisfactory agree-
ment

m»=k%%§%(%%)[(%¥)°—ll'

“where € ="(H % h)/H 1s reduction; hy, height of strip

in the neutral cross section; O = M N2D/ A h
[ = coefficient of friction; D = diam of rollers);
k =1.15 ny 0; (ny = coefficlent of strengthening;

CFS = yleld limit in case of large plastic deforma~
Card 5/17 tions). The value of ny 1s function of the reduct.ion
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fSomé;Force and Deformation Characteristics 78321
©of Working Uranium by Forces of Pressure S0v/39--8-3-6~32

j and temperature, and varies between 1 and 1.6. Figure
. . 4 shows the absolute widening Ab = Bl - B of a square

, sample 21 x 21 x 180 mm with rollers 220 mm in diam as

[ function of 1rolling temperature. The maximum of the
curves is comnnected to the maximgm of the friction
coefficlent which in the 900-950" C temperature region
18 equal to 0.4-0.45. The authors note that uranium
can be extruded in the temperature interval between 250

' and 1,000° ¢, and they discuss in detall the extrusion

characteristics of - and @ -uranium. They empha-

size that during extrlision the uranium should not come

in contact either with air or steel tools. MTools made

from heat-resistant alloys, carbides, and ceramics with

‘ lubricants are used for extrusion of Q -urarium.

i While extrusion velocities of -uranium are practically

! _ unrestricted, I ~-uranium is extruded using velocities

: between 1 and 400 mm/sec. The authors investigated
further the. ekxtrusion stresses as function of extrusion
ratio, temperature (see Fig. 6), and production mode of

card 6/17 the sample. The extrusion stress depends linearly on
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Fig. 6. Pressing stresses of uranium versus temperature.

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9"



"APPROVED FOR R

ELEASE: 03/20/2001 CIA-RDP86-00513R000412610008-9

v

N R

5 3 ’. - i ,,”.‘ g
Some Forece and Dzformatlon Charactorlutics 783501
of Working Uranium by Forces of Pressure sSov,/89-8~3-6/32
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: : ]
the integral index of the degree of defornation i = ln}L,‘
and Flgure 8 represents a nomogram whose cross-
hatched region shows the influence of- the scale-factor
on the pressing stress when the ratio of the container
dilameters equals 5. The tests also showed that one ¥
can neglect the forces of contact friction. As seen
from the nomogram, the lines pbass- through the coordi-
nate origin, and therefore, the extrusion stresses

g pr can be determined from the equation:

Ry -}-T'm .
g, == 2TIM
Py . Jllp', i,

In analogy with Young's modulus the suthors call the
coefficient Mpr the modulus of the extrusion stress.

Figure 9 shows the variation of this modulus with tem-
perature. Extrudability 1pr of the tranium metal,

defined as:
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Modulos of extrusion strass in

Tem peratore, ‘C—>

Fig. 9. Modulus of extrusion stress of uranium versus
temperature.
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I' = f_’.’.’:
N e’

i1s shown in Fig. 10, where the upper curve is the varia-
tion of tae maximum extrudability under a pressure of
150 kgyhm , and the lower curve 1s obtained using

= 15 kg/hme. %Y -Uranium has extrudability above 35,
The authors discuss further the structure cf the prod-
ucts and Table 2 exhibits the mechanical propertiesn
of the extruded uranium. The authors discuss various
lubricants used during drawing, and present in Table 3
and on Fig. 11 some results concerning drawing of
uranium. With heating one can obtain uranium wires 9
mm in diam and less. Modification of heating conditions
allows the production of 0.l-mm uranivm wires. Uranium
can be die-forged in the ( and ’y’temperature reglons
wlth ram velocitigs up to 6,000~7,000 mm/sec. Any tran-
Card 12/17 sitlon into the Z?Iegion due to overheating will cause .

pr
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Table 2. Mechanical properties of extruded urani |
4 wno .
(a) Initial state of uranium; (b) tensile strength; {c)

elongation; (d) reduction of area; (e) extrud
ed s (¢t
extruded in Q@ ~-phase with subsequer(xt)Mrderr‘ag ﬁu;?;:pkt(alisg.

g1 b c d
I Y A TR Y
e, 30°C ...| w0 |92 | 89
e 1-150°C .| 61,3 |92 | 41
€ 00rc ..| 800 .78 | 40.
£ ... .0 |70 | so0
—

Notesr (1) Each figure represents the arithmetic mean
value from three measurements, (2) Smali Gagarin-t; pe
Card 14/17 samples were used during tests.
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Table 3. Drawing stress-versus drawing ratio. (az
Initia% gtate of uranium bar; (b) initial dlam; (c

final diam; (d) drawing ratio per pass; (e) pulling force
of drawing; (f) drawing stress; (g) annealed; (n) pre- .
liminarily deformed.

b, d 6,d d, e, Py. | o
a1 B 1%l | P 1 | 2om
é{ . 1,4 10,7 10,7 1494 21,7
10,8 9,8 10,0 170 22,0
h’ { 0.5 8.5 20 230 - 47
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" Fig. 11. Relationship between drawing parameters and

Card 16/17 drawing ratio per pass.
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I crack formation. The authors also discuss briefly the
g conditions for flat die forging of Q and uranium,
There are 11 figures; 4 tables; and 5 Sovlet references.

Ml SUBMITTED: February 23, 1959
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FARBEROV, A,I.; FEDORCHENKO, V.A.; SHILOV, V.N,

Eruption of the Ebeko Volcano from March to April, 1963.
Biul. vulk. sta, no.36:66-72 '64. (MIRA 17:9)
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"Investigations of Magnetic Traps with a Space - Charge."

paper presented at the Fourth International Conference on Ionization Phenomena
in Geases, 17-21 Aug 59, Uppsela, Sweden.
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Fedorcheuko, V. D., Rutkevich, B. N., Chernyy B. M.

Movement of an Electron in a Spacially Pcriodic‘ Magnetic Field

Zhurnal tekbnicheskoy fiziki, 1959, Vol 29, Nr 10, pp 1212-1218
(ussR) '

The subject matter of the paper is a study of the movement of - -
an electron in a magnetic field that is constant in time but

is subjJect tc a weak modulation in & longitudinal direction.

The study is both of & theoretical mathematical as well as of

an experimental nature. When an electric particle moves in a
magnetic field that  is being periodically but slowly changed,
its magnetic moment, which is a ratio of the energy of the
Larmor rotation of the particle %o the intensity of the magnetic
field, remains almost constant. In a movement of & particle in
& spaclally periodic field the total energy of the Larmor rota-
tion of the particle remains constant, but while this energy
decreases in the longitudinal divestion it increases in the
transverse direction, 8o that the velocity vector of the particle

g
]
5
3
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Movement of an Electron in a Spacially Periodic 75327
Magnetic Field S0V/57-29-10-4/18

rotates with reference to the direction of the magnetic field,
This phenomenon is being made use of when a modification of the
magnetic moment of charged particles in a modulated magnetic
field is desired. The major factor affecting the rotation of
the velocity vector of the paiticle 1s the transverse component
of the magnetic fleld. The force acting on the particle--an
electron in this case--ie proportional to the frequency w of
oscillations of the ficid. When this frequency equals the
cyclotronic frequency afu (¢ =, H)’ which represents a con-
dition of resonance, the energy of the particle increases.

When this total energy remains constant, then the more the
velocity vector rotates the greater becomes the transverse
component of velocity. Mathematical development of such a con-
dition leads to a Mathieu equation. The experimental equipment
-used consigted of a copper cylinder in which a pressurc of

10 tJKT6mm Hg was maintasned and over which the magnetic colls
were wound, The constant magnetic ficld did not exceed 20U
. oerstuds, and the maximum value of the modulating Tield was U
ocrsteds,  The measurements chow that as the cleclrons paas
Card 2/3 Lhrough the modulated Pield thele cnergy In the longltudived
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AUTHOHS: Sinel 'nikov, K. D., Hutkevieh, B. N., Feggpghunko, V.Ii
TITLE: Motlon of Charged Particles 1n a Spaclally Perlodical

Magnetic Fleld

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol 20, Nr 3,
, pp 249-255 (USSR)
ABSTRACT: As known, charged particles may be contlined to a
limited volume by means of magnetlc flelds of speclal
shape (I. V. Kurchatov, Atomnaya energlya, 5, 105, 1958;
0. I. Budker, Fizika plazmy 1 problema upravlyayemykh term-
oyadernykh reaktsiy (Plasma Physics and Problems of Controlled
Thermonuclear Reactions) Vol III, Izd. AN 3SSR, 1958).
If the motion 1s adiabatic, the magnetic moment remairs
’ conserved. In such a case, charged particles remaln
indefinitely.lnside a cylindrically shaped magnetic
field whose intensity increases at 1ts ends, provided
the angle between the velocity vector of the particle
Card 1/8 and the direction of symmetry (z-direction) of the
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magnetic trap is sufficlently large. However, the
same kind of particles are also unable to enter 1into
the trap, and to obtaln trapping, one has to provide
ways for making the motion ingide the trap non-
adlabatic. One possibility consists In working with
f1elds which change slightly durlng the tlme ol the
Larmor precession of the particle:

1 dHj . ’
] —ﬁ-—ﬂl(g\_m”’ (2)
where
' eH

n, ==

" me .

18 cyclotron fregquency. The authors investigated
the motion of single particles in such weally

space-modulated fields, which they denote Ly
Ho + H~o where H, 1s a strong; magnetic {leld In the

7 direction, and H Ao is the varlab!-- component. They
described the modulating field by meuans of the vector
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h = H s M with components:
h, =2 ¢h sinvz, (5)
hy=—=thycosvz. (6)
where h) and h, can be consldered constant and £ <1

for not too large displacements of the particle. A
particle moving.in such a combined rield is subjected
to a perlodic force, and ecxpermients showed (V. D.
Fedorchenko, B. N. Rutkevich, B. M. Cheruyy, 2Z2aTF,
XXIX, 1212, 19%9) that a partlcle entering the system
parallel to the Z-axls moves along 4 helix which
spirals outwards. After a few periods of the H ~9
field, approximately half the total energy or the par-
ticle goes over into the energy of the Larmor nrecession.
The particle velocity may ultimately reach a dlrection
making a sufficlently laprge angle with the Z-zaxls to
be trapped in the magnetlec trap, and the varlasle
fleld would, thevefore, enable a successful Injection
of particles into the trap, provided the partizie does
not t'Ind lts way out of the trap Immediately alter

the fipat refloection. By varying the distance between.
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the end of the periodic region and magnetic stopper,

one <an control the phase aungle with which the
particle is returning back into the perlodic reglon,

and achieve preflection also from the magneblc ssopper
at the entrance into the trap. To investigate the
motion, one has to work with nonlinear equations ol
motion, whlch in the case of weak modulating {teids H -~
can be solved uslng asymptotic methods. The authors
start from the equations of motion for the partlele:

-y v, (1 4-¢hy sinvz) 1 v, eh)cos vz, : {7)

5{—‘;? == g, (1-t- 2k, sinvz), {8)

v, ____ R .
i == v 2hycos vz, M

and deduce a systewm of cquations for the veloclty ot
the Larmor precesclon a and for the phase shift :

Card 4 /B vy

=t g cus ’),
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After introducling:

they note that there exist singular values CLO and

é%, functions of Q , for which one obtains Larmor

precession of particles on eircles of constant radlus.
Trajectories are then discussed with wespect to this
gspeclal case. The authors supply on Fig. 2 the
variation of the transverse velocity of particles
entering into the perlodic system parallel to the Z-axis.
Dependlng on the value of {nitial energy, the transverse
component first increases, and after reaching its
maximum value Rgoes back bLc zero. )
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Fig. 2. Change in velocity 1 .
of Larmor precession of w”’////‘

varticles entering spa-

cially periodical field - o5} 12

parallel to the Z-axis.

Numbers on graph denote. 4

~values of the parameter ; ; .
, : f 0 20 3

1= wH/' 'V' Vo ‘ {=vz .

04

14
o

Figure 3 shows the change in QL for particles which

- reflect from the magnetic stopper at the moment when
the energy of transverse motion reached half of the
total,energy. One sees that there exlsts a reglon
ofAQ values (¢lose to T 1in the present case) for
which the particle leaves the trap after only one
reflection. Varying A by changing the distance be-

Card 6/8 tween the modulated fileld reglon and the nmagnetlc
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Fg. 3, Variations in

Larmor precession
velocity of returning
particles for various
values of the Jump 1in
phase shift 9 at re-
flection from a
magnetic stopper.
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stopper;‘one may achileve a maximunm trapping time, .
However, 1in case of bresence of many charged particles,

Interaction effects s

tart playing an important role,

especlally near the magnetlc stopper, where the velo-
clties are small and particles spend an appreclable

Cara 7/8 anount of time. The quantity A'Q) 1s nc longer
‘ unique for all particles, and there exists then a
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finite probabllity that,a particle acquires a _
"dangerous" value of AF.  The trapping time of %he
trap depends under thess circumstances on the magnitude
of that probabllity. The authors lnvestigated experi-
mentally the possibility of accumulation of particles
In traps with Space-perlodic magnetic fio1ds. There
are 5 flgures; and 5 references, 4 3Soviet, 1 German.
ASSOCIATION: Physico-Technical Institute AN UkrSSR, Khar'kov
(Fiziko-tekhnicheskiy Institut AN USSR, Khar 'kov)

SUBMITTED: November 5, 1959
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AUTIHORS - Sinel'nikov, K. D., Fedorchenko, V. D.,~ﬁutkeVich,'B.;11
.- ... N., Chernyy, B. M., ang Salronov —Eegs . L
TITLE: Investigations of a Magnetic Trap

PERIODICAL: Zhurnal tekhnicheskoy fiziki, 1960, Vol 30, Nr 3,
; pp 256-260 (USSR)

ABSTRACT: The authors investigated accumulation of charged
: particles in a magnetic trap witha space-periodic
magnetic field. In general, a particle stays inside’
the trap if the angle between velocity vector and
axis of the trap satisffies the inequality;

il
it ‘o .
sin*g >;,. . (1)

e

where H_O/Hn is the stopper ratio. To get a particle
card 11 into the trap, one applies a space-perlodic modulat;qn-
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of the magnetic field of the trap along 1its axis,. -
. As shown earlier (V. D. Fedorchenko, B. N. Rutkevich,
B. M. Chernyy. 2zhTF, XXIX, 1212, 1959. K. D. :
Sinel 'nikov, B. N. Rutkevich, and V. D. fedorchenko.
ZhTF, XXX, 249, 1960), the magneti:z moment of the '
particle 1is not conserved if magnetic field Ho and

period of modulation L satisfy the condition;

v @

where VU = 27 /L and Wy = eHo/hc - the cyclotron
.frequency. Particles injected in a direction paraillel
to the axis of the trap perform a lLarmor precession
with increased radius and, at the sane time, deerease
thelr longitudinal veloeity. This results in a
bending of the velocity vector with respect to the
Z-axls, and putting a magnetic storper at a sufficlent
‘ distance from the entrance, so condition (1) is
Card 2/’11 satisfied, the particle gets reflected and beging a
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reverse motlon, In general, It does not repeat the
trajectory in the reverse dircetion and, therefore,
need not cross the entrance stopper hut, may stay
inslde the trap. This possibllity of accumulation
of particles was investligated by the authors using
a device described earlier (Fedorchenko and others)
and shown on Fig. 1.

Card 3/11
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